Sanitation reduces final disease incidence in the epidemic efficiently with the lower rate parameter, r L = 0.125 per month ( Fig. A29.1 ). Even for the moderate reductions suggested here, the lower the initial disease incidence, the lower the final disease incidence. The logit representation allows approximate delays to be calculated easily using the slope. For the examples suggested 40% reduced to 20%, slope 0.125 month -1 : logit(40%) = -0.40 and logit(20%) = -1.38, so the change is 0.98 logit units. Dividing this by the slope gives a delay of 7.8 months before the sanitized crop reaches the same level of severity as the unsanitized.
Answers to Evaluation Questions Sanitation
Sanitation reduces final disease incidence in the epidemic efficiently with the lower rate parameter, r L = 0.125 per month ( Fig. A29.1 ). Even for the moderate reductions suggested here, the lower the initial disease incidence, the lower the final disease incidence. The logit representation allows approximate delays to be calculated easily using the slope. For the examples suggested 40% reduced to 20%, slope 0.125 month -1 : logit(40%) = -0.40 and logit(20%) = -1.38, so the change is 0.98 logit units. Dividing this by the slope gives a delay of 7.8 months before the sanitized crop reaches the same level of severity as the unsanitized.
40% reduced to 10%, slope 0.125 month -1 : logit(40%) = -0.40 and logit(10%) = -2.18, so the change is 1.58 logit units. Dividing this by the slope gives a delay of 12.6 months before the sanitized crop reaches the same level of severity as the unsanitized, and for a reduction to 5% we find a delay of 20.3 months.
By contrast, in the epidemic with a faster rate parameter, r L = 2 per month, even disease progress curves starting from 5% initial disease reach 100% disease incidence by the end of the growing season after 3 months ( Fig. A29.2) ; the actual delay in reaching any particular levelrightward shift of the logit line-is only 0.5 months, calculated as above. However, if very low levels of initial disease, 0.1% or less, can be achieved, the disease may be controlled effectively over the 3-month period (a reduction to 0.1% gives a delay of 3.2 months). This is the reason for the extremely low tolerance levels for certified lettuce seed mentioned in the introduction. Also, note how the effect of sanitation is to delay the epidemic; for a given effectiveness of sanitation the delay is less for epidemics with faster developmental rates. These conclusions exemplify the general conclusion of Vanderplank (1): "The value of any system of sanitation depends on the rate of multiplication of infection; the greater the rate, the less the value."
Changing Vector Populations
The three disease progress curves corresponding to the three distributions of vector over time are different, although the average number of vectors is identical (Fig. A29.3) . Although final disease incidence reaches 100% in all scenarios, early vector invasion is associated with early disease increase, which is usually more damaging economically for growers. With Maize streak virus, infection after 2 months is not usually regarded as causing significant loss. The disease progress curve with an increasing vector population has a sigmoid shape, which does not occur in a monomolecular model with a constant rate of disease progress. (This also demonstrates clearly problems associated with inferring biology from the shape of disease progress curves).
In fact, the patterns of variation of vector population and infectivity are likely to be more complex than the regular patterns discussed here. Knowledge of the pattern of variation is critical to understanding epidemic development; since epidemics in many crops will be proceeding in parallel, the infectivity is likely to change over time as well as the population, and the simple analytical models used in this chapter cannot be expected to answer detailed practical questions. Figure A29 .4 shows the patterns of change in susceptibility associated with the equations in the text. Epidemics in which susceptibility decreases linearly are identical to those in which vector populations decrease linearly, because in the model both act only on r M (Figs. A29.5, line b, and A29.3, line b). This is an example of the "equivalence theorem" of Vanderplank (1): "Changes towards a more resistant host, a less virulent pathogen, and a less favorable environment are equivalent in their effect on the epidemic process." The scenario with a slow exponential decrease (Fig. A29.4 , line c) in host susceptibility to infection with time produces an epidemic pattern (Fig. A29 .5, line c) similar to the linear decrease (Fig. A29.5, line b) , even though the mathematical model of the decrease looks very different. An asymptote at a disease incidence below 100% is reached in the scenario of a sharply decreasing susceptibility with increasing plant age (Fig. A29.5, line d) . This means that the epidemic stops not because of a lack of inoculum or unfavorable environmental conditions, but simply because the host plants become immune after a certain maturity stage. The same exercises could have been applied to consider the impact of variations of vector populations and host susceptibility in epidemics described by a logistic model.
Changing Host Susceptibility

